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see Axle Builder Speeds Up Welding Operations.... 70 


see Welded Structures Simplified By Bending 
Corners on Press Brak 

see Stacked Deck Reduces Work Handling 

Portable Stapler Fastens Rubber to Metal 
on Mustang Assembly Line 

Die Casting Solves Difficult Assembly 
Problem 


see Bore Large-Diameter Holes With Low- 
Powered Machines 

see Hollow Cutter Made From Broken Drill 
Center 

Square Carbide Inserts Save $1000 in 
Boring Cylinder Sleeves 

see Techniques for Machining Teflon 

Tooling for Double-End Machine Increases 
Grooving Rate 300 Per Cent 

Multiple-Operation Carbide Tool Eliminates 
Need for Special Machine 

Cutter for Retaining Ring Grooves 

Roll Burnishing Tool Sizes Internal 
Diameters of Epoxy Coated Motor Stators 

Tool Bit Machined for Cutting Special 
Thread Forms 


Computer Keeps Tab on Machine Tool 
Building 


Incentive Plans For Supervisors 

see Cost-Price-Value Analysis Simplified 
(Tool Corner) 

Wage Incentives—Cold Heading, Slotting 
and Thread Rolling 

Effective Production Control Needs Balanced 
Components 

The Arithmetic of Industrial Engineering 

Change From Machined to Powder Metal 
Sprockets Cut Costs in Half 

The Growing Contributions of Manufacturing 
Research and Development 

The Bargaining Unit and the Industrial 
Engineer: Part I 

Continuous Mix Production Control: 
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Project Total; New Concept Saves Millions 

How the 7% Investment Tax Credit Affects 
Your Job 

What Comes After the Make-Or-Buy Decision 

The Bargaining Unit and the Industrial 
Engineer: Part II 

Continuous Mix Production Control: Part II 

Should You be Considering Supervisory 
Training Programs 

The Bargaining Unit and the Industrial 
Engineer: Part III 

The Bargaining Unit and the Industrial 
Engineer: Part IV 


Large ECM Machines With Advanced 
Electronic Controls 

see International Roundup, Report from United 
Kingdom, “Improved Accuracy in ECM” 

ECM Competes in Mass Production 

Duplicate EDM Electrodes by the Dozen 


Why We Are Attending the ASTME Show 
Tool Show Preview: The 1966 ASTME Engineer- 
ing Conference and Tool Exposition 


Worn Camshafts Salvaged With Hard-Surfacing 
Powder 

Public Service Company Slashes Maintenance 
Inventory By Metallizing Worn Parts 

Production Time Reduced More Than 60 Per Cent 
by Employing Flame Cutting Methods on 
Steel Plates 

Three-Way Savings for Flame Cutting and 
Hardening 


Magnetic Shields Deep Drawn Without 
Intermediate Annealing 

Stainless Parts Easily Produced With 
Machinable Carbide Dies 

Machinable Carbide Die Speeds Production 
of Printed Circuits 

see Large Roll-Forged Rings Trued By 
Tempering On Mandrel 

Breakthrough At Ford .. 

Help Stamp Out Non-Standard Punches 

Decarb—Free A6 Tool Steel Saves Thousands 
Annually for Tube Bender 

New Hydroform Expands Shop Capability 
and Versatility 

A Different Look at Metal Thickness/ 
Punch Diameters Ratios 

Low Cost Tooling 

Step Punch Pierces Uniform—Walled Holes 


Is Tube Bending Your Problem? .................. Nov 
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Economics of Transfer Dies 
Forming Accordion Type Springs 


Gas-Propelled Soda Slashes Cleaning Time 
What Can Vibratory Finishing Do Besides 
Fast Deburring? 
Plating Shop Boosts Output With Sander 
Machine Brushing Replaces Hand Filing to 
Deburr Pump Rotors 
Jig Grinding—Part I: The Best Way to 
Jig Grind Holes 
see Single-Jet Air Gaging All But Eliminates 
Regrinding 
Piggy-Back Tub Pays for Deburring Equipment 
in 1% Months 
see International Roundup, Report from 
Germany, Part Dimensions Controlled 
on Surface Grinders 
Jig Grinding—Part 2: How Much Time to 
. 4 Re Cen eee eee > coe May 
Substituting a Notch for a Hole Cuts Blade- 
Chan,ing Time in Deburring Tool 
Titanium Turbine Shaft Prepared for Replating 
Quickly and Safely with Abrasive 
Jet Cleaning 
Material No Factor for Electrostatic Chucking 
New Dimension Added to Grinding 
Honing Eliminates Selective Assembly 
Production Eight Times Faster in Gear Deburring... 


Large Roll-Forged Rings Trued by Tempering 
On Mandrel 


Off-Axis Measuring Errors—Optical Methods 
For Their Compensation 
What The Manufacturing Engineer Should Know 
About Precision Laboratory Measurements 
Single-Jet Air Gaging All But Eliminates 
Regrinding 
Eliminate Multiple Setup Errors 
Optical Micrometer Eliminates Operator’s Touch.... 
Quality and Reliability Dictate Techniques 
for Seat Belt Buckle Manufacture 


United Kingdom: Quality and Reliability Year 

Germany: European Machine Tool Show— 
Where and How Often 

United Kingdom: Special Machine Tools, 
Quick Loaders, Vibration Testing 

Germany: N/C Lathe for Part Family Machining . 

United Kingdom: “Sluggish” Ministry, Improved 
Accuracy in ECM, Rationalization 

Germany: Part Dimensions Controlled on 
Surface Grinders 
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International United Kingdom: British Makers Expect to be 
Roundup “Well Employed,” Press Minder Cuts Downtime, 
(continued) Robot Speeds Turret Lathe Setting, International 
Design and Research Conference 

Germany: American Machine Tools in Europe 

United Kingdom: Only One Machining Center 
Manufacturer in Britain 

France: Vibrating Abrasives Shape Graphite 
Electrodes for EDM 

Germany: German Machining Center a Different 
Breed 

United Kingdom: Upsurge at Last, Government 
Support Pledged, Service Aims at Higher 
Quality 

Germany: Tooling at the Trade Fairs, Concentra- 
tion on Price, New Tooling Developments 

United Kingdom: Exports Take Another Dip, Too 
Many Aging Machine Tools?, Herbert Links 
Up With Ingersoll 

Germany: Cost of New Workers, Tenth European 
Machine Tool Show, Technical Teaching Aids .... 

United Kingdom: Research Institute For 
Machine Tool Control 

Germany: Milling with Diamonds Increased 
Production of Precision Machine Tools 1965 

France: Resistance Welding Finds Unique 
Applications 








Battered and Damaged, 


THREADS 


FAST WITH JAWCO NO. 1278 
RETHREADER DIE-FILE SET You Get Things Done Better And Faster 


16 Dies % thru 34 NC-USS and NF-SAE The BOARDMASTER saves time, 
PLUS No. 1 and No. 2 “Nu-THRED” FILES cuts costs and prevents errors. You 


pnp nae -— what is happening. Shows facts 
| | at eye level. For Production, Sched- 
wooo casiner Only $14.50 = pain | | uling, Inventory, Sales, Traffic, Etc. 


mpl ; ; | Simple to operate. Write on cards, 
Complete Satisfaction || post on board. Fully flexible. Million 
Guaranteed or Money Back | | in use. Price $49.50 with cards 


ORDER DIRECT—Free Catalog | heh ery hai 
\ TUT TH TT THER | | GRAPHIC SYSTEMS, Box 398, Yanceyville, N.C. | 


READING, PA. 19603 
Circle 501 on reader information card Circle 502 on reader information card 
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International United Kingdom: Orders for Machine Tools 
Roundup Decline, Cost of Tempering Halved, 
ti d) Checking Composite Gear Errors 101 

(continue Germany: West German Productivity Increases, 

The High Cost of “Know-How,” Industrial 

Employment on the Rise 105 
United Kingdom: Dimensional Sensing Elements 

for N/C Tools, New Metal-Clad Diamond Abra- 

sive, Machining Centers for Supersonic Airliner... 85 
Germany: Trouble in West Germany’s Machine 

Tool Industry?, Measuring The Diameter of 

a Broken Part 


Jigs Jig Aids in Checking Dovetails 
Fixtures Removing Brushings From Blind Holes 

Accessories Tool Setting Gages For N/C Machining 

cc r Fine-Adjusting Parallel 
Depth Gage Modernizes Old Lathe 
Simple Die For Punching Slots In Pipes 
Tailstock Support For Grooving Ends of Shafts .... 
Attachment for Gear Puller Saves Work Centers aioe 
Adapter for Live Center Holds Tubular Parts 
Adjustable Stand for Portable Electric Drill 
Flexible Hose Keeps Chips From Falling Inside 

Machine 








GEAR PROBLEMS? 


“A jewel 
ofa 
tool.” 


Six cutting 
edges with 
lapped-in 
Complete facilities for the pro- chip 
duction of quality gears inciud- breakers 
ing Reishauer gear grinding. 
Gleason Coniflex bevel gears. 
Barber Colman long bed spline 
hobbing. 

One piece to long production 
runs. 


fee can be your Gear Depart- 


*Pat. #3137918 


e The resharpenable carbide “‘Throw-away” 
insert. 


Forward your blueprints for a 
prompt quotation 


ACME GEAR COMPANY, Inc. 
139 Coolidge Ave. 
Englewood, New Jersey 
Code Area 201—568-2245 
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© One exclusive design for all your turning 
and boring operations. 


e Available in various Carbide grades and 
Oxide Ceramic. 
WRITE FOR COMPLETE CATALOG 


R. B. TOOL CO. INC. 
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Jigs Adjustable Clearance for Shearing Variable 
Fixtures Angle Thickness 143 
Gages Handle Extension for Inspection Mirror 114 
A > Side Gages Aid Die Construction 114 
CcessorieS Gaging Hole Diameter With Ball Bearings 135 
(continued) Clamp—Jig Positions Rounds to Flats 
Extra Station Mounted on Multiple Tool 
Post Block 
Emergency Screw Extractor Made From Shank 
of Discarded Tap 
Fixturing Ends of Hollow Workpieces 
Turning Round Ends on Angle Iron 
Boring Bar and Inserts Aids Spring Winding 
see Tooling for Machining Centers 
Simple Drill Jig for Locating Holes 
Accurate Templates Made with Plastic 


Lasers Laser Beams Pierce Holes in Diamond Dies 


Lubrication Magnetic Shields Deep Drawn Without 
Intermediate Annealing 
ee Coating of Steel... 
of the 


i Keep Machine Design Simple 
—_ Me sce Battery of Tracer Lathes Forms Automated 
esign “Tine 


see Centerless Turning Scores At Si 
see New Tracing System Machines 
Drawings 
Forty-Four Year Old Planermill Made Into 
Powerful Modern Machine 
This Machine Tool Builder Practices What He 
Preaches 
Simple Beaing Metal Reversal Cuts Sliding 
Wear 99 Per Cent 
How’s This for a Versatile Machine? .............. Sept 


TRADE MARK 


Plain Type Offset Type 
CONTINUOUS HINGES 


All hinges shown can be bet af pha 
furnished with s special in width 7/,” 


° 
holes, cutouts and bends «© AUTO MOULDING Seve Material .o4 "040 t0 is 


to blue-print in metals Pin Diameter .101 to 


to suit the job. & MFG. co. Lengths to 120" 


THREE-FOURTHS 1110 E. 87TH ST. SEMI-OFFSET 
Qp: CHICAGO 19, ILL. = 
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Machine Design Rotary Boring Machine Boosts Tractor Production ..Dec. 73 
(continued) Decision to Automate Combines Three Operations 
into One at Western Electric .. 74 


Machining see Raising a Family of N/C Systems 
see Bore Large-Diameter Holes With Low 
Powered Machines 
see N/C Saves Over Sixty Hours In Fabricating 
Machine Parts 
Tracer Attachment On Small Lathe Pays Off For 
Job Shop 
Hydraulically Expanded Arbor Corrects Errors 
in Shaft Balancing 
see Setting Depths For Three-Axis Machining 
see Laser Beams Pierce Holes in Diamond Dies ... 
Battery of Tracer Lathes Forms Automated Line ..Feb 
see Breakthrough At Ford... Diemaking Goes N/C Mar 
Centerless Turning Scores At Signode M 
Non-Circular Workpieces Produced On A Lathe .... 
Chatter Corrected in Turning Slender Rollers 
Accuracy in Aircraft Drilling Achieved with 
Roller Bearings 
New Tracing System Machines from Line Drawings Apr 
Generatng Elliptical Shapes on Vertical 
Head Miller 
Cost of Machining Valve Components Cut 68 Per 
Cent With Tracer Lathe 
see Square Carbide Inserts Save $1000 in 
Boring Cylinder Sleeves 
Techniques for Machining Teflon 
see ECM Competes in Mass Production 
Multiple-Spindle Drilling a Family of Parts 
One Thousand Transistor or Diode Chips in 
90 Seconds 
Rotary Template Contouring Plays Big Role 
at Chevrolet 
Making Mold Components to Print Rather 
Than Matching and Fitting 
Flanged Coupling Machining Production 
Increased 55 per cent Through Spade Drilling 
and Combined Cuts 








ABER curveD TOOTH CUTTERS 


+ « « provide longer production runs... 
more accurate control of limits and finish 
. . elimination of chatter . . . faster heat 

dissipation . . . shearing action. 


ABER CUTTERS, INC. 


513 ABER Drive, Waterford, Wis. Write for Catalog 
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Machining Tracing System Cuts Machine Time 


: Approximately 91 Per Cent ......cccccccccccces Aug 38 
(continued) Large Fasteners Easily Forged and Machined 
Oe IID 5p. 60.4<ck- 04045 eandneesbaeececces Aug 40 
Precision Diamond Turning to Less Than One 
OS er eer eee Aug 66 
Ultra-Precision Milling Machine Performs 
Other Operations Ag Well ...cccccccvcccsccccees Aug 76 
Realignment of Tailstock Spindle to Centerline ....Aug 93 
Milling 90-Degree Notches and Serrations ........ Sept 131 


Difficult Radial Drilling of Jet-Engine 
Cam Plates Solved by Radial Bore-Drilling 


ES. hn kcuscceheeesaesa reetaneaaesaeecenee Oct 63 
CE, GR NE cnc cccceecinedcasanesad Oct 128 
Locating Tapped Holes in Die Sets ................. Oct 135 


Valve Manufacturer Increases Machining Speed 

and Improves Finishes With Project 70 Type 

DEY ni cana ical tdenecanes Gaseséenesoeed Nov 87 
see Tooling for Machining Centers ................ Nov 114 
Stamping Tool For Automatic Screw Machines ....Nov 147 


Maintenance Worn Camshafts Salvaged With Hard-Surfacing 


: SSS eres See ener Jan 24 
—-~- Chip Removal and Wringer System Paid its 
cae lo eee Jan 24 


Magnetic Belting Cleans Coolant Tanks ............ July 135 









SPECIALISTS IN INDEXING 
TURNTABLES 
FOR 45 YEARS... 


150 different types with 
Geneva gears, or continuous 
type and barrel cam, etc. 
Specials and complete machines 
to your specs. Write or call! 


EISLER ENGINEERING COMPANY 


Dr. Charles Eisler, M.E., President 











762 South 13th St. 
Newark 3, N. J. 





—_—— 
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Mold your own LEAD HAMMERS 
ta the neve, ot wy of ong fo) | =a Ci I me 


with this COOK mold and ladle It pro- 


duces hammers that can “take it’ Simple 
to operate 






WORKS 


Write 
for circular ay | A N Vv 


and prices 


COOK LEAD HAMMER SERVICE WwW O N D = R S 
67 MASSASOIT AVE., EAST PROVIDENCE, R. I. 
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(continued) 


Material 
Handling 


Numerical 
Control 
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Time Saved in Scrap Handling Through Use of 
Hoppers, Part Time Fork Truck 


Rubber Hose or Tubing Protect Machine Operator ..Dec 


Special Feed Device Breaks Motor Lamination 
Bottleneck 

see Battery of Tracer Lathes Forms Automated 
Line 

Pre-Punched Cards Control Service Warehousing ..Apr 

Stacked Deck Reduces Work Handling 

Fastener Manufacturer Solves Packaging 
Problems with High-Speed System 

Magnets in Manufacturing 

Bar Feeding Can Be Continuous and Automatic 

Transfer Machine is Flexibility Production 
Workhorse 


Raising a Family of N/C Systems 

N/C Saves Over Sixty Hours In Fabricating 
Machine Parts 

Setting Depths For Three-Axis Tape Machining .... 

Breakthrough At Ford . .. Diemaking Goes N/C ... 

Taking the Mystery Out of N/C—Incremental 
Versus Absolute Control Systems 

A Systematic Approach to NC Programming 

The Machining Center . . . and its Managers 


..June 











BENDER 
CUTTER 


i 
e 

BENDS, CUTS, PUNCHES 
Available in hand, air and hydraulic models, 
the MULTIFORM is shipped complete with 
full assortment of dies and mandrels to 
punch, bend, and cut round or flat brass, 
bronze, aluminum, steel, etc., up to Ye" x 
14%" as illustrated, other models up to 


Ya" x 
RICHARDS CO. 


J. A. 
DEPT. 6B, KALAMAZOO, MICH. 
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#, ACCURACY .0002 


WIND ae OWN SPRINGS. 


PORTER SPRING WINDER 





-0002 T.I.R. or less at Spindle Nose, 
-0005 or less on Test Arbor six inches 
from Spindle Nose. 


Model B943 Motor Driven 
Work Head No. 11 B G& S 
Tapered Spindle Standard. 
No. 12 B & S or No. 5 Morse 
available at slight extra cost. 


Clip ad to your 
letterhead and 
send for literature. 


K. O. LEE COMPANY, ABERDEEN, SOUTH DAKOTA 


ADVANCE CAR MOVER CO., 


114 N OUTAGAMIE STREET © APPLETON, WIS. 
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Produces extension and 
compression springs Vg” to 
1%,” inside diameter in 
right or left-hand coils with 
amazing accuracy. Widely 
used in maintenance de- 
partments and machine 
shops for repairs, experi- 
mental work and small 
production runs. Write for 
literature and prices. 


INC. 
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Numerical Simplified Machining Center Offers Many 





Control Advantages eC Cee meee eer soeerosesoseesesesesere July 103 
ti d Materials Handling A Plus Factor For 
(continued) a reer rere July 104 


Net Savings in Use of Machining Center 


Include 39% 


in Setup Time, 74% in 


Machining Time and $3500 in Tooling............ July 106 
Seven Tape Controlled Motions Machine 


Engine Blocks .. 


beeeeoeahesehasebsentecancdcnect July 108 


Four-Axis N/C Boring Mill Has Twin Tool Changer J wd 110 
Cintimatic Brings Machining Center Capability 


ek Ere eee eee July 112 
Dual Spindles, Index Table, Servo Controls 

a ee ere July 114 
Higher Quality with Less Experienced Operators ..July 116 
a 7o Increase in Production Rates ................ July 118 

pe ee eee eer ree July 120 
First Unit Installed . . . Total Use of Machining 

SINE ec canna nénaseesedawsdaarewdeca July 122 
Lead Time Practically Nil On Preliminary 

IR RAE ea eee July 124 
Job Shop Built Around One Machining Center ....July 127 
One Day’s Machining Time Cut to 30 Minutes ..... July 128 
Around a Part in Just Eight Days ........:....... July 130 
Lucas Machining Center Saves 795 Hours On 

BEE iad ehneesdunesasannns Uanase Gnas aubeaal July 131 








New 


FREE 
Gage-Guide 


New 16 page catalog lists 
577 new stock gage sizes, new 
Gage-Sets, and new Gage- 
Libraries. 6834 stock sizes. 
To reserve your copy, mark the 
reply card or write to Deltronic 
Corporation, 929 Baker Street, 
Costa Mesa, California 92626. 
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SURFACE 
PYROMETER 


einstant, direct reading surface 
and sub-surface temperatures. 
©16 interchangeable thermocouple 
attachments. 
@ Six standard single and double range models. 
Ask for FREE Catalog No. 169. 
PYROMETER INSTRUMENT CO., INC. 
Bergenfield 19, New Jersey 





























Non-Toxic SURFACE HARDENER 
for tools and parts 


KASENIT COMPOUNDS 
for tool rooms & machine shops 


Safe, fast and easy to use 
Kasenit Compound penetrates 
deep to eliminate soft spots 
and warping. Kasenit is abso- 
lutely SAFE—non-toxic, non- 
explosive. At your local industrial 
distributor or write us for free 
Booklet R. 


KASENIT COMPANY #23 King St.,Mahwah,N. J. 











Circle 513 on reader information card 


256 


Circle 514 on reader information card 
MACHINE and TOOL BLUE BOOK 





MONTH PAGE 


Numerical Perhaps a Readout System is All You Need 78 
Control Manufacturer Takes Advantage of Direct Manual 
tinued Dial-In Axis Numerical Control System N 89 
(continued) Tooling for Machining Centers 114 
Automatic Tool-Setting System Aligns Cutting 
Tool with Workpiece D 120 
New N/C System Licks Feed Rate Control Problems, 
and Reliability is Ten Times Better Dec 121 


Protective Protective Coating of Steel . . . The State of 
Finishing 


The Art 
Selective Plating Boosts Production of 
Printed Circuits 
Selective Metal Disposition Saves $20,000 Engines . 


Reports Custom-Engineered Control Panels .. . 
Business 
Why We Are Attending the ASTME Show 
The Future of an Essential Industry 


Tool A Fond Farewell; Report on the Future 
Corner Cost-Price-Value Analysis Simplified 
Machine Tools And The Draft 





Immediate Delivery of 


“TOOLSET 


PUNCHING AND NOTCHING UNITS 


Complete line designed to Industry 
Standards. Cut costs. Write for Free 
TOOLSET Set-up Manual and Prices. 


TOOLSET, INC., 1416 Military Road, Buffalo 17, N. Y. 
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CH a BUY THE [EXPANDING MANDRELS 
ig BEST MIST XPANDING MANDRELS 
Easily Cleaned 
Replaceable Nozzles 





A tool for grinding, turning and milling operations. 
Will hold work from thin sleeves and bushings to 


heavy castings and forgings. Ranges %” to 54” 
Dual Controls—Air and Liquid pe wees _ . 


Corrosion Proof Construction 
Visible Liquid Level Control 
Write for catalog. Graymills Corp. 4 ACCURACY .001” — NO DISTORTION 
3721 N. Lincoln Ave. 
Chicago, Ill, 60613 NO SLIPPING — EVERLASTING 


s - Clip ad to your letterhead and send for literature. 
Graymills < K. ©. LEE COMPANY 
MIST COOLANT SYSTEMS S | ABERDEEN, SOUTH DAKOTA 
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Tool Shape the Part Before Taking a Cut 
Corner Who Says There Won’t Be Any More 
(continued) Henry Fords? 
The Experts Sound Off 
What is a Numerically Controlled Machining 
Center 
Tech Briefs From NASA 
What’s in a Job Title 
1 Statement on Make or Buy 
Cybernetics and You 
Your Corporate Image in the NUTBA 


Value Die Castings Play Successful Roles in 
Anal sis Profit-Making 
y see Shape the Part Before Taking a Cut 
Conversion From Casting to Forging Increases 
Torque Capacity 3344 Per Cent 


ssential Industries, Apprentice Training, 
Machine Tool Imports and Exports 
Manpower Shortages and Training, Economic 
Evaluation of N/C, Essential Activity Status ..May 
Suspension of Investment Credit, Inflation in Tool 
and Die Indusry, Uniform State Taxation 


Washington 
Roundup 








TAPE-STOR NC TAPE PUNCHER omy f Sete. 00 


Corrects old or makes new NC tapes in min- 
utes. Saves costly machine down time. Simple 
and fast to operate. Guaranteed. 


Add-A-Drawer Tape Cabinets 
Keep your valuable NC tapes safe 
and in order. Add a drawer ata time 
as needed. All metal construction. 
Plastic tape containers included. 
From $59.50 up. 


TAPE-STOR 
Division of HELPS CO. 





FREE FOLDER 


5250 Main Street N.E. 
Minneapolis, Minn. 55421 
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THE ror MELLER Sx 
| LOW-COST 
Comet, 2: 
‘ b A M I L Y si Variable’ Feed Pressure and 
OF BORING TOOLS 


full 1/2 H.P. 4 Speeds. 45 
e HIGH SPEED STEEL 


Quick-Acting Vise. Rugged, All 
« CARBIDE TIPPED 


Cast Construction. 
« SOLID CARBIDE INSERT 
e SOLID CARBIDE 
Send for Data 


COMET TOOL CO. 


738-B8 Broadway, N.Y., N.Y. 10003 
Circle 519 on reader information card 
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Uses Low-Cost Blades. 

High-Speed 

Steel blades « 

| SHrelett’ ene a See y torun 


saa si Sales Service Mfg Co. 


2361 University Avenue, St. Paul 14B, Minn. 
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Washington Machine Tool Manpower, Liability Costs and 
Roundup Hazards, Training Programs for the 
_ d Disadvantaged 
(continued) Tools, Dies and Defense, Experiment in Dropout 
Training, Business Boom Rolls On 
Unbelievable—But it Happened 
Battle Lines Grow Sharper in Tax Credit Fight .... 
Politics and 7 Per Cent, Machine Tool Exports 
and Imports on Plateau, Metals Supply 
for Industrial Use 
Export Study Left for 90th Congress, Some Silver 
Linings in Anti-Inflation Bill, Control 
Computer System for NTDPMA 


Welding At 2 Miles Per Hour 

Multiple Welding Steps To Fabricate Giant Gear.... 

Axle Builder Speeds Up Welding Operations 

Welded Structures Simplified by Bending 
Corners on Press Brakes 

Laser Welding 

High-Powered and Nonvacuum Electron Beam 
Welding 

Fabrication Costs Cut By 68 Per Cent With 
Twin-Spot Welding Gun 

Electron Beam Welding Travels with Apollo : 


QUICK-LOK COLLET VISE| 


A precision production holding device. Quick set- 
jo tor drilling, tappine. milling, threading, ream- 
ete., holding inished parts. Helpful on 
adaptable to drill presses, 

ace tosleg 80,14: sareing 











for Suppl 
oe Write For Information 


ARROW -MCHIST 


154 East Third St. Mount Vernon, N.Y. 
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BALANCED 
ony ATTHEMAIN, comes ALLOY LEAD HAMMERS 
HIGH SPEED PRECISION GRINDERS 


offer all these features: 
@ Precise finishin : 
i, conceal 4 HANDLES AND MOULDS 
@ Circumferential 1, 1/2, 2Y¥2 and 5 Ib. sizes—order your 
spindle adjust alloy lead hammer requirements from 
ment your mill supply house 
Movant On Ay  Cayowritefortullcstail or direct from: 


machine tool in 


any position “The McGONEGAL KITZMAN MFG. co. 


Position grinding Manufacturing Co. Manufacturers Of Lead Hammer Products 


wheel right or 


Seed SHAR 5 assert t. huthertod, 15061 Hartwell Ave. Detroit 27, Mich. 
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